Introduction
The English polymath Anthony Burgess is best known for his 1962 novella A Clockwork Orange (ACO), later adapted for the cinema by Stanley Kubrick. It relates the story of Alex, the charismatic protagonist and narrator, who leads a futuristic gang of teen thugs on a spree of violence and sexual assault culminating in his arrest, imprisonment and attempted brainwashing by the authorities. The morality tale which ensues explores the limitations of human free will and its interaction with good and evil. It has been translated into more than 30 languages.
The novella is notable for the constructed artistic language, or 'art language', 1 'Nadsat', which is spoken by the protagonist-narrator Alex and his droogs, 2 or friends, and gives a distinctive flavour to the narrative voice through its incorporation of Russian and other components; -nadsat, the suffix used for the numbers 11-19 in Russian, is effectively the Russian counterpart of -teen. Burgess was quite protective of, and had clear ideas about, the function of his invented language. One of his reasons for persistently disowning ACO following the release of the controversial Kubrick adaptation was that the film failed to foreground the linguistic medium he had carefully constructed (Burgess, 1990) .
As a keen linguist, Burgess was in fact well placed to approach the issue of inventing an art language such as Nadsat. A lifelong philologist, he produced linguistics textbooks such as Language Made Plain (1964) and A Mouthful of Air (1992) , as well as other art languages such as 'Ulam', the reconstruction of proto-Indo-European created for Jean-Jacques Annaud's (1981) film Quest for Fire. This background linguistic knowledge may account for the success of Nadsat and the attention it has attracted. Elements of Nadsat, such as the word droog itself, have since passed into popular culture (Jackson, 1991) and many online glossaries and commentaries on Nadsat exist. The distinctive use of language in the novel, in particular Nadsat, has also attracted considerable attention from literary studies (e.g. Carson, 1976; Evans, 1971; Fowler, 1979; Jackson, 2011; Lennon, 2010) , translation studies (Maher, 2010 (Maher, , 2011 and even studies of vocabulary acquisition (Pitts et al., 1989; Saragi et al., 1978) . However, despite offering analyses of Nadsat, most, if not all, of these studies largely rely for their description of this 'art anti-language' (Fowler, 1979) on what Lennon (2010: 101) terms 'pseudoscholarly supplements to the novel', chiefly Stanley Hyman's afterword and glossary, which were appended to the 1963 Norton US edition of ACO. They typically do so, however, without referring to Hyman's admission therein that the glossary was not only unauthorised but also partly guesswork (Hyman, 1963) .
While reliance on unauthorised lists of Nadsat does not in itself invalidate earlier work, the lack of clarity surrounding its characterisation and realisation creates difficulties of comparison between studies; at least three different and conflicting glossaries (Biswell, 2012; Hyman, 1963; Rawlinson, 2011) as well as numerous categorisations with varying levels of precision exist.
As a result, despite Nadsat's significance in popular culture (Biswell, 2012) , and its influence since its publication upon the development of constructed art languages within literature, for example Jeff Noon's Vurt (1993) , there has been no comprehensive attempt to define and delimit Nadsat. The fuzziness that therefore remains is of particular concern to us as we are part of a project that seeks to investigate what happens to Nadsat when it is translated into other languages. The aim of this paper is to rectify that lack of definition and show how corpus approaches may be useful in investigating this art language.
Previous attempts to describe Nadsat

Burgess's perspective
In a lifelong attempt to define his literary achievements for readers (including critics, who he felt tended to misunderstand his fiction), Burgess frequently laid out his authorial intentions in articles, memoirs and other non-fiction works (e.g. Burgess, 1972 Burgess, , 1990 . This need to explain himself particularly pertains to ACO, which Burgess (1990) argued had been misrepresented by both Stanley Kubrick's cinematic adaptation and the cultural reception of the movie version. However, Burgess's inconsistency and (perhaps deliberate) vagueness about what Nadsat is appears to have contributed to inconsistencies and vagueness in treatments of this art anti-language.
In a letter to Heinemann, the first publishers of ACO, Burgess claimed that '[i]t will take the reader no more than fifteen pages to master and revel in the expressive language of "nadsat"' (Biswell, personal communication, 2016) .
3 It is clear Nadsat was designed to be intelligible to a reader within a short period of encountering it without the need for further help.
4 Burgess (1972 Burgess ( , 1990 ) also said that his intention was for the reader to be in some sense 'brainwashed' in this process of acquiring the Russian elements of Nadsat. This focus on Nadsat as essentially Russian vocabulary mixed into English, however, oversimplifies what it is and stands in contradistinction to its characterisation within the book itself, where two psychologists examining Alex describe this 'dialect of the tribe' as composed of 'Odd bits of old rhyming slang,' ... 'A bit of gypsy talk, too. But most of the roots are Slav' (Burgess, 2012: 125) . While we do not of course have to take this statement at face value, it gives an indication that Nadsat is composed of different elements. At the same time, the intention for Nadsat to be acquired in the process of reading the novel might explain why Burgess was unwilling to give many clues about its composition.
Nadsat in context: Issues of identification
The following extract, from the first page of ACO, is illustrative of how Nadsat is realised in the book.
Our pockets were full of deng, so there was no real need from the point of view of crasting any more pretty polly to tolchock some old veck in an alley and viddy him swim in his blood while we counted the takings and divided by four, nor to do the ultra-violent on some shivering starry grey-haired ptitsa in a shop and go smecking off with the till's guts. But as they say, money isn't everything.
5 (Burgess, 2012: 7-8) Several points relevant to the description and identification of Nadsat can be raised in relation to this extract. Firstly, there is no identification of particular items as being Nadsat, such as by the use of a different typeface. This means that -except for a few places where Nadsat items are glossed by Alex (see section 4.3) -the identification of Nadsat items will rely on reader interpretation. While for most readers the obviously foreign (mainly Russian) relexicalisations such as deng for "money/cash" will stand out, other potential candidates, such as pretty polly and ultra-violent are not so clear cut. That is, using Leech and Short's (2007) terms, while it may be possible to agree on which words are 'deviant' with respect to standard English and therefore candidates for Nadsat, different items may be 'prominent' (and therefore 'foregrounded') for different speakers depending on the speaker's background. A second aspect of the above extract, one that Hyman (1963) , Lennon (2010) and Maher (2010) have noted with regard to ACO, is that, in line with his aim of encouraging readers to acquire Nadsat with ease (Burgess, 1972) , Burgess takes trouble to present the novel lexis of Nadsat in contexts where a reader may make at least a reasonable stab at understanding it. Knowing, for example, that their pockets were 'full of' deng limits what deng might mean, particularly as it appears to be an uncountable noun in Nadsat (as money is in English); other references to ill-gotten gains (the takings, the till's guts, money) could also be seen as helping to clarify what is meant here. It is also noteworthy that at least two other words in the extract -pockets and blood -have Nadsat equivalents (carmans and krovvy, respectively) that are not used here. That is, while there appears to be a high concentration of Nadsat items in this extract (by our reckoning, nearly double that in the book as a whole, without even considering pretty polly and ultra-violent 6 ), Burgess has arguably avoided using other possibilities so that the passage may remain comprehensible.
Nadsat as lexicon: The glossary approach
Despite the fact that this was contrary to Burgess's explicit wishes, the relatively high concentration of potentially unfamiliar words in extracts like the one in section 2.2 led the literary critic Stanley Hyman to create a 241-item glossary which accompanied the first US edition of ACO in 1963. As a work unauthorised by the author, Hyman had no help from Burgess and, as noted in section 2.1, was reliant to some extent on guesswork. Unfortunately, he also did not know Russian, but instead had to rely on a colleague and some correspondents, which introduced some errors.
7 Moreover, Hyman's lack of knowledge of British-English slang and omission to check relevant sources such as the Oxford English Dictionary (OED) led him to include or miscategorise English slang words that he was apparently unfamiliar with, such as sod, snuff it and rozz. Finally, some items, such as eggiweg and warble appear in the 'glossary' not because they need glossing but apparently because Hyman classes them as Nadsat; no means of deciding what Nadsat is or is not is suggested, however.
Alternative glossaries are also provided by Rawlinson (2011) and Biswell (2012) 8 in other editions of ACO. These, however, do not make the picture any clearer. Rawlinson only includes items he interprets as deriving from Russian but seems to be less comprehensive than Hyman (177 items compared with 187 that Hyman classes as having Russian origins), while Biswell (2012) includes 202 items in the 'expanded glossary', although this is considerably smaller than Hyman's 241-item list, which is divided into items of Russian origin and others.
In short, the glossaries provided with different editions, apart from being contrary to Burgess's wishes, are to some extent contradictory and not entirely satisfactory, containing a number of apparent errors. Criteria are not provided for deciding what Nadsat is and it is thus hard to understand how certain items were included. If these glossaries were only used by readers of ACO to deal with comprehension errors, such differences would be of minor interest. However, as noted in section 1, a number of studies have used Hyman's list as a starting point for their research without apparently noting the potential issues its rather haphazard compilation might create. To take two examples, Pitts et al. (1989: 271) refer to Nadsat as '241 slang words of Russian origin', which in fact misrepresents Hyman's glossary, while Fowler (1979: 268) refers to Nadsat by saying that 'Burgess provides a glossary of around 250 words'.
Categorisations of Nadsat
The lack of clarity relating to glossaries of Nadsat is also seen when it comes to categorisations of Nadsat items. This is a commonly undertaken procedure that seeks to divide terms according to their derivations and/or formal features; it tends to separate items that are likely to be incomprehensible to the average reader (i.e. Russian-derived words) and other items which, while not necessarily presenting problems of comprehension, are distinctive to Alex and the droogs' speech.
As noted in section 1, the categorisation approach to Nadsat is suggested in the novel itself by reference to its composition as 'Slav' mixed with 'bits of old rhyming slang', and 'A bit of gypsy talk' (Burgess, 2012: 125) . We have already seen examples of 'Slav' (i.e. Russian) and an example of rhyming slang (pretty polly rhymes with, and therefore refers to, 'lolly', which is itself a slang term for money) in the analysis of the extract in section 2.2. It is not clear to what extent, however, Burgess wants us to take this analysis seriously. Few, if any, commentators have been able to find evidence of Romani items in the Nadsat lexicon (Jackson, 2011 ) and a number of other classes of items have been identified, most of which can be traced to Hyman's (1963) afterword.
The first of these Hyman refers to as 'schoolboy transformations'; this category, elsewhere labelled 'reduplications' (Jackson, 2011) or 'schoolboy infantilism' (Lennon, 2010) , includes items such as appy polly loggies, baddiwad and eggiweg. These items are relatively easy to recognise, since they are included on the basis of clear formal characteristics alluded to in Jackson's (2011) label and apparent in the three examples shown here: i, ie or y is added to each syllable of polysyllabic words (apologies) while monosyllabic words either repeat the syllable or have the end of the syllable repeated after (i)w.
A second category of items noted by Hyman is 'amputations', or shortened words; Evans (1971) calls these 'clipped forms ' and Lennon (2010) refers to 'truncation'. Hyman gives a few examples, such as guff ("guffaw") and sinny ("cinema") but does not attempt an exhaustive list.
Hyman's last category is 'portmanteau words', that is, new words created using features of two existing words and including elements of the meanings of the source words. Examples provided include chumble, which he claims is a combination of 'chatter' and 'mumble' and skriking ('scratching' + 'striking'). Despite both Lennon's (2010) and Jackson's (2011) endorsements of Hyman's points here, this is a problematic category. None of the words listed by Hyman as portmanteau words stand up to investigation: to take two examples, chumble is listed in the OED ("gnaw, nibble, peck"), while skriking seems more likely to have been taken from the Russian 'vskriknut' meaning "(to) scream".
A further aspect of Nadsat noted in a number of other studies (Carson, 1976; Maher, 2010 Maher, , 2011 ) is the use of archaic language such as now obsolete pronouns (in standard English, at least) thou, thee, thy as well as some archaic lexis. It is interesting to note that at least one of these archaic words, darkmans ("night"), is also mentioned by Halliday (1976) as part of Elizabethan thieves' cant in his discussion of anti-language. As with other categories of non-Russian Nadsat items, the extent of archaisms in ACO has not previously been investigated.
In sum, categorisations of Nadsat tend to be fairly speculative and make no claims to comprehensiveness. In no case are guidelines presented for deciding whether a particular item is or is not Nadsat, and a number of later scholars follow Hyman's example of relying on speculation and intuition, with the result that a number of erroneous interpretations and categorisations can be seen. Our aim in the rest of this paper is to outline the means by which we sought to overcome these perceived shortcomings. The approach taken is essentially a corpus stylistic one, that is, 'the application of corpus methods to the analysis of literary texts by relating linguistic description with literary appreciation' (Mahlberg, 2013: 5) .
Methodology: Identifying Nadsat
In order to investigate Nadsat in the novel, we treated ACO as a corpus (the electronic version of the text was obtained with the help of the International Anthony Burgess Foundation). The edition used was the 2012 'Restored Edition', edited by Andrew Biswell (Burgess, 2012) , which includes the 21st chapter of the book, originally omitted from early American editions. The chapters were separated into different files to enable us to track the extent and distribution of Nadsat use across the book.
There seems general consensus that Nadsat is an anti-language (Fowler, 1979; Kohn, 2008) , a term used by Halliday (1976) to refer to a language variety used by a group that sees itself as in opposition to the values of a society. This inherent contrast to linguistic norms suggests an obvious approach to identify candidates for inclusion -keyword analysis. Keyword analysis, an approach pioneered by Scott (1997) , has increasingly been used in corpus stylistics as a means of approaching deviation and thereby foregrounding (Leech and Short, 2007; Mukařovsky, 1958) , that is, aesthetically motivated linguistic deviation from a particular norm (Johnson, 2016) . The keyword approach is particularly suited to investigating foregrounding because it provides the analyst with a list of wordforms that are found significantly more often in the target text or corpus than in a reference corpus (O'Halloran, 2007; Scott, 1997; Stubbs, 2005) .
The most commonly used way of calculating the keywords of a target text or corpus measured against a reference corpus uses Dunning's (1993) log likelihood statistic. Although this method has seen wide usage in corpus linguistics and corpus stylistics, Kilgarriff (2009) , Gabrielatos and Marchi (2011) and Rayson (2013) have raised some questions regarding its operationalisation and theoretical bases. These studies point out that a keyword list calculated in this manner provides a confidence measure rather than an effect size measure. Items are included for which there is sufficient evidence of greater frequency in the target text without an indication of the extent to which such items are more frequent 9 (Gabrielatos and Marchi, 2011) . However, since, on this basis, infrequently occurring Nadsat items in ACO may be excluded due to lack of evidence, this means of extracting keywords was clearly inappropriate to our task.
For this reason, we chose instead the 'simple maths' method operationalised in Sketch Engine 10 and explained in Kilgarriff (2009 Kilgarriff ( , 2012 . This method -which essentially calculates the ratio of normalised frequencies between target and reference corpus, the 'Score' values in Table 1 -has the added advantage that one can specify by changing the 'parameter' (a figure added to the calculation to avoid dividing by 0) whether one wants to retrieve relatively more frequent or relatively less frequent items (Kilgarriff, 2009 ). In our case, the corpus used for the purpose of identifying keywords was the largest available on Sketch Engine, the 19-billion-word English Ten Ten 2013 corpus 11 ; no minimum frequency was specified and the parameter was set at '1' (the default, which favours less frequent items; see Kilgarriff (2009) ). This method resulted in a keyword list of 4554 items, the ten top ranking of which are shown in Table 1 for illustrative purposes. It is clear that, with the exception of 'Dim', the name of one of the characters, these are all Nadsat items. This list of keywords was a starting point for further analysis; it was thus important to use procedures to decide whether or not each item might be counted as Nadsat, with the underlying principle being that such items must deviate from standard English. As discussed in Section 2, there are a number of ways in which this deviation has already been shown and which we were able to use as a guide. The main procedure involved identifying 'deviant' forms, or items that differ formally from standard English. As noted above, the principal ways in which these items may differ are by: being (based on) words from other languages, mainly Russian; being truncated forms of English words; using archaic or obsolete words and morphology (e.g. thou knowest; mounch, an archaic spelling of munch); showing other creative morphology, that is, employing novel word formation processes on familiar words, such as the reduplication already mentioned ('bad' becomes baddiwad) and unusual suffixation to make new parts of speech (the adjective 'gorgeous' becomes the noun gorgeosity).
Once a candidate item was identified, its use in the book was checked to ensure that it occurs predominantly in the language of Alex and the droogs; occasionally some Nadsat items crop up in the language of other characters, e.g. fellow prisoners or other young people. This checking procedure revealed that some items, e.g. worldcast, are also explicitly glossed as belonging to others, typically using a variant of what they called 12 (e.g. 'Tonight was what they called a worldcast' (Burgess, 2012: 23) ). Such items can be contrasted with those glossed by the narrator as belonging to his speech using expressions like we called them: 'shoulders ("pletchoes", we called them)' (Burgess, 2012: 8) . Finally, where necessary, we consulted reference works, mainly the OED and Partridge's Dictionary of Slang and Unconventional English (Partridge, 1937; Partridge and Beale, 1984) , a source that Burgess is known to have used (Biswell, 2012) .
This procedure does not, however, cover all possibilities. Other ways apart from morphological structure in which items may be foregrounded by deviating from standard English relate to their semantics or syntax (Leech and Short, 2007) . Thus it was important to check whether items on keyword lists were used in unusual senses or functions. A clear case of deviant semantics can be seen in examples of rhyming slang, where the expression used is not intended to be taken at face value but instead is to be understood as referring to a rhyming word. For example, pretty polly conventionally refers to a parrot, but in ACO it instead refers to the rhyming word, lolly, a slang term for money (Partridge and Beale, 1984) . Other examples of standard words with non-standard meanings include lighter ("woman": 'wrinkled old lighters') and cancer, which is used metonymically to mean "cigarette".
As far as syntax is concerned, the item ultra-violent provides an example of deviation from normal usage. In the extract reproduced in section 2, this word occurs in 'nor do the ultra-violent on some starry grey-haired ptitsa' (Burgess, 2012: 8) . Perhaps the most salient aspect about the choice of ultra-violent here is that it is arguably ungrammatical since the usual noun form is 'violence'. However, two other features of the Nadsat phrase it occurs in, DO the (old) ultra-violent on someone, seem at least unusual and to therefore contribute to the foregrounding of this expression: the choice of verb, which more usually would be PERPETRATE, INFLICT or COMMIT, and the use of the definite article, which is quite marked (compare 'inflict ultra-violence on someone').
On the basis of particular usage of already unusual items in the language of the droogs then, we argue that it is possible to identify Nadsat items from the keyword lists. This identification is greatly facilitated by corpus methods, chiefly concordance analysis (i.e. using empirical evidence found in the co-text of items of interest).
In following this procedure, a small number of words were identified which function both as Nadsat and in their normal meaning; two examples are tree, which can refer to the Russian word for three, and sharp, which is also used as a Nadsat word for woman. Frequencies of Nadsat items presented in Section 4 exclude instances where such items have their usual meanings. We also disregarded onomatopoeic items, e.g. clop in 'my heart was going clopclopclop'.
Results: Nadsat
This section will discuss the main categories of Nadsat identified in this study, before looking at their distribution in the book. We also discuss the phraseology of Nadsat and how it bears on the introduction and comprehension of new items.
Emerging categories of English-Nadsat
The main categories of Nadsat items identified using the procedures set out in Section 3 are shown in Table 2 together with the number of items in each category.
13 Unsurprisingly, the largest category of Nadsat is what we term 'core' Nadsat, that is, the essentially Russian-based relexicalisation of English which dominates the extract shown in Section 2.2. This category consists of 218 headwords and includes ten items either derived from other languages (e.g. tass, a French word meaning "cup") or of uncertain etymology (e.g. shilarny). The count is based on lemmatisation (e.g. ittying, ittied are all regularly formed inflections of itty -"go"); identical forms which realise different parts of speech (e.g. krovvy -"blood", "bleed") are also treated as one entry on the list. Different forms which are not formed by means of regular English grammatical inflections (e.g. droog, droogie 14 ) are listed as different words, while compound nouns such as cal-coloured are not counted as separate words. Differences from counts included in published glossaries (see Section 2.3) are due to the fact that these lists are not generally consistent in such matters or do not include all forms.
The second category consistently noted in the literature on Nadsat is that of 'babytalk', including items such as eggiweg and purplewurple. Only ten of these items are found in the text, not including the related ('core' Nadsat) malchickiwick, which is derived in similar fashion from the Russian malchick ("boy"). An even smaller set which is also commonly mentioned is items of rhyming slang. Only five of these were identified: pretty polly ("lolly" -money), luscious glory ("upper storey", i.e. "hair"), twenty-to-one ("fun"), hound-and-horny ("corny") 15 and the less obvious sharp ("woman"), which seems to be derived from 'sharp and blunt', listed in Partridge and Beale (1984: 1044) as rhyming slang for "cunt".
16
Alex's use of archaisms was also noted in Section 2.4. Most of these items do not usually feature in glossaries since they do not create issues of comprehension. We identify 36 such items including ashake, canst, thou/thee/thy/thine and redding. One particularly productive archaism is the use ofwise, both as a suffix (thiswise; day-wise) and on its own.
As noted in Section 2.4, a number of previous studies have mentioned individual truncated items such as sinny ("cinema") and guff ("guffaw"). We identified 20 such items; it is interesting to note that some core Nadsat items are formed in similar ways: veck ("person") is a shortened form of chelloveck and chasso ("guard") is a shortened form of the Russian word 'chasovoi'.
Another productive means of creating new words in Nadsat is compounding, an example of which, ultra-violent, was seen in the extract in Section 2.2. The 46 items in this category are included on the basis that they make a novel item with a meaning that is not necessarily predictable from their component parts (e.g. lipmusic -"(blow a) raspberry") and/or form an unpredicted part of speech (e.g. 'No school this afterlunch' (Burgess, 2012: 50) ). This compounding of standard English words to make new items builds on a similar process that can also be seen with 'core' Nadsat items combining with English words (e. g. counter-veck, krovvy-dripping) .
The final group of Nadsat items identified in our analysis is those which involve creative uses of already existing English words. This may be by adapting the ending of the word (appetitish for appetizing; clowny as an adjective from clown), using it as a new part of speech (blueing as a verb meaning "making blue"), or changing the spelling to add new associations (syphilised as an ironic replacement for civilised). At 20 items, the number of words in this group is quite small. As with several other categories, these are all processes that are found with Russian-derived words: govoreet, for example, is only a verb in Russian but in Nadsat it also functions as a noun ('a quiet govoreet' (Burgess, 2012: 50) ); Russian words are also adapted in transliteration to create punning associations, for example lewdies (Russian lyudi -"people" + 'lewd') and horrorshow (Russian khorosho -"good/well") (Maher, 2010) .
Distribution of Nadsat in ACO
While the categorisation of Nadsat outlined in Section 4.1 gives an indication of the lexical resources of this variety, it does not indicate their distribution across the book. Which categories, in short, are the most frequent? This is a question of some importance for those interested in studying Nadsat and its effects in more detail. Figure 1 shows the distributions in ACO of all inflections of items that have been identified in each category, normalised per 10,000 words. As can be seen, 'core' Nadsat dominates in terms of frequencies; overall 'core' Nadsat items are met on average around once every 17 words, 17 and this category is over 35 times as frequent as the next most frequent, truncated words, and nearly ten times more frequent than all 'other' types combined. These 'other' categories can thus be seen as less central to Nadsat overall.
It is also important to consider the distribution of Nadsat items by chapter in the book and how this matches the overall arc of the narrative. The resulting distributions, which are normalised to allow comparison across chapters of different lengths, are shown in Figure 2 . This distribution raises several points of interest.
Firstly, it is clear that Part 1 Chapter 6 has the highest concentration of Nadsat items. This chapter is in fact one of the pivotal chapters of the book, since it relates Alex and the droogs' attack on an old lady in her home which eventually leads to her death and Alex's arrest and subsequent incarceration. The fact that this chapter involves mainly those characters who speak Nadsat explains why the concentration of these items is higher here. In contrast, the two chapters with the lowest concentrations of Nadsat items, Part 2, Chapter 3 and Part 3, Chapter 4, involve Alex's interactions with adult characters. In Part 2, Chapter 3 Alex is told by the prison governor that he is to have the aversion therapy that will 'cure' him of his violent tendencies; the treatment is explained in more detail by the doctors who will carry it out. Part 3 Chapter 4 relates Alex's second encounter with the writer F. Alexander (whom he earlier attacked and whose wife Alex and the droogs had earlier raped), who takes him in when Alex is wandering desperate and homeless along the road. The fact that Nadsat is still found in these chapters can be explained by the fact that Alex as narrator still uses it in his description of events, even if the dialogue between characters is closer to standard English.
Another point of interest regards the concentration of Nadsat in Chapter 1, where it is first introduced. We can see that 'core' Nadsat items, which represent the main challenges to comprehension, are comparatively infrequent (495 per 10,000 words, or around 15% lower than the figure for the book as a whole), while other Nadsat items, which do not typically create the same challenges, are more frequent (104 per 10,000 words, or 65% more frequent than in the book overall). This gives one indication that Chapter 1, where a high proportion of the Nadsat lexicon is introduced, features significant authorial effort to avoid oversaturation and ensure a degree of comprehensibility while achieving the desired defamiliarisation effects (Fowler, 1979) by mixing in other elements attributable to the variety.
The phraseology of Nadsat
Considering Nadsat in terms of distributions of items through the book only provides part of the explanation of how it works. It is illustrative in this respect to consider some of the strategies that are used to introduce items and consider in what ways they help the reader to acquire this language and become 'brainwashed'. The discussion below will therefore consider only 'core' Nadsat items. Investigating the phraseology of Nadsat items -i.e. how they are typically used (Sinclair, 1991) -also indicates some of the syntactic deviations of Nadsat compared to standard English, a feature pointed out but not pursued by Maher (2010) . A number of previous commentators have noted that some Nadsat items are glossed in the book itself; Fowler (1979) and Lennon (2010) , indeed, claim they are 'often' glossed. In fact, a search of the glossing devices used in the book such as 'or' in Bog or God, 18 reveals that only 17 separate Nadsat items are glossed. Other means are therefore used to ensure that it is possible to understand Nadsat. These can be demonstrated by considering more frequent items, e.g. veck (144 instances) and smecking (30 instances), as well as those that occur once or twice, since the strategies used tend to differ accordingly.
As it is the most frequent Nadsat wordform in the book, there are plenty of chances for the reader to encounter veck ("man") in context. This may be one reason why the first encounter with veck -seen in the extract in Section 2 earlier (to tolchock some old veck in an alley and viddy him swim in his blood) -is not glossed. Nevertheless, as noted in Section 2.2, clues are provided as to what this word refers to: a veck is old and may be tolchocked, a procedure that will result in the veck losing blood. What is not revealed, however, by looking at just one instance is the regularity of the phraseology of veck. In short, vecks are, as here, commonly described as old (ten co-occurrences) or as the Nadsat equivalent, starry (19). Moreover, as the novel proceeds, starry replaces old: five of the first seven instances of veck(s) co-occur with old and seven instances of old veck are found in the first two chapters; 12 of the 19 instances of starry occur not in Part 1 but in Parts 2 and 3 of ACO. This gives an indication of how skilfully Nadsat is introduced into the novel a point not previously noted.
While frequent nouns such as veck can give an idea of the workings of Nadsat, exploring the phraseology of verbs can also give an idea of the ways in which the syntax of Nadsat deviates from standard English. This is important because it cannot be revealed by keyword analysis alone. Also, unusual syntax, as seen in the example of DO the ultra-violent on in Section 3, is arguably an important aspect of Nadsat (Maher, 2010) , but one that is probably not as salient to readers as the Russian lexis in the novel. The verb chosen, smecking / smeck (from the Russian noun 'smekh' "(a) laugh"), was first seen in the extract in section 2.
If we just consider smecking, the form in the extract, concordance analysis of the 30 instances of this form in the book identified the patterns of usage indicated in Figure 3 . Assuming we can substitute laughing for smecking, some of these uses seem quite normal, for example smecking at someone or smecking one's gulliver ("head") off. Others, however, seem unusual and may be associated with Nadsat syntax. To take one example from Figure 3 , it is extremely unusual to use a verb with a meaning like 'laugh' in the pattern GO V-ing followed by an adverbial indicating direction. We could also point out that laughing is not usually followed by 'after someone'.
A final aspect of Nadsat usage and phraseology that is worth considering is how rarer words -those with only one or two occurrences in the text -are contextualised, since for these items there is no option of 'picking up' the meaning through multiple encounters. One such item is rassoodocks which appears in the third line of the book and then again, in almost exactly the same wording, in the final chapter. The line in question is 'we sat in the Korova Milkbar making up our rassoodocks what to do with the evening' (Burgess, 2012: 7) . In this case, the choice of co-text for rassoodocks is very helpful in indicating what this item may mean, principally because the word following MAKE up + possessive pronoun is 'mind/minds' in over 80% of cases, 19 a level of association that Stubbs (2006) finds to be highly unusual, and one which helps readers predict what rassoodocks refers to with a high degree of probability. 
Conclusion
As the first rigorous attempt to define and delimit Nadsat, this study has utilised corpus methods in order to identify elements within the text of ACO which deviate from standard English. By extracting keywords compared to a very large corpus and carefully investigating candidates, we propose that Nadsat is more extensive than both the in-text definition provided by the character Dr Branom and the glossaries and commentaries by various scholars over the past five decades. This paper demonstrates that Nadsat can be divided into 'core' items and a series of less frequent categories that commonly replicate adaptations made to Russian transliterations such as reduplication (malchickiwick), truncation (veck) and wordplay (horrorshow). Our analysis suggests that, far from being a mere relexification of Russian into English, Nadsat is a complex creation which functions to render itself comprehensible via a broad range of linguistic and stylistic strategies. We have additionally indicated how techniques of corpus analysis used by other studies of corpus stylistics such as Mahlberg (2013) can help isolate items of interest and unveil the mechanisms at work in reader engagement with invented languages.
Due to limitations of space, it has not been possible to explore in depth the phraseology of Nadsat, but some illustrative analyses have been provided. These offer evidence that a phraseological perspective on Nadsat can not only demonstrate the skill with which items are introduced but also provide insight into other syntactic aspects of Nadsat that are less salient but arguably contribute to its distinctiveness.
A further limitation is that we have not been able to discuss the potential importance of metaphor to Nadsat; coinages such as "the till's guts" (see extract in section 2.2) can be viewed as functions of literary style while still having a relationship with the invented language component of the novel. Indeed, this points to the limitations of keyword analysis. The prevalence of onomatopoeic terms, which relates in part to the importance of Russian-derived sounds noted by some commentators, is likewise an issue worthy of further exploration.
Because Nadsat is not a full art language, it is translatable and indeed has been translated into around 32 languages, but in order to understand how it is possible to translate a non-natural language it was first important to identify what the language is and how it functions. We conclude that Nadsat is an artistically created anti-language, with a core lexis of mostly Russian derivation, augmented by a series of smaller linguistic effects which we have quantified and examined. In future studies we hope to examine the strategies used by translators seeking to migrate Burgess's invention into various target languages, a task already started by Malamatidou (2017) .
